BACKGROUND: While dietary sources of calcium are important for bone health, the intake of milk and milk products
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Children's diet must provide the required amount of calcium and vitamin D to satisfy the needs of the skeleton. 3 It has been shown that children who avoid dietary calcium, in particular cow's milk, are at increased risk of small stature, poor bone health, and fractures. [3] [4] [5] [6] Low consumption of dietary calcium in childhood has also been linked with an increased risk of colorectal cancer, 7 and osteoporosis and fractures in later life. 8, 9 Given the aging population, improving and young people report never drinking milk, with total milk consumption decreasing with increasing age. 14 This decrease in consumption with increasing age is concerning. The period of adolescence, which follows childhood, is a time when milk consumption should be optimized, given that high accretion rates of calcium are necessary during this crucial period of rapid growth. 15 It has been estimated that 26% of adult calcium is actually laid down during the adolescent years. 15 Yet despite the increased need for calcium intake during these years, consumption of dietary sources of calcium decreases.
While adolescence represents an important period for optimizing calcium intake, it has been suggested that childhood, defined as ages 4-8 years, is an important period for laying the foundation of dietary behaviors associated with adequate calcium intake. 1 Therefore, efforts are needed to increase milk and milk product consumption patterns in New Zealand children. It is particularly important that these are long-term efforts, given that supplementing calcium intake over a short time period, such as 1-2 years, is unlikely to afford long-term benefit, with respect to attainment and maintenance of peak bone mass. 16 Long-term provision of free milk to primary schools is one way of achieving this goal.
In 2011, the Milk for Schools program was introduced in New Zealand by Fonterra Co-operative Group Limited. Fonterra is a multinational, farmer cooperative with headquarters in New Zealand. It accounts for approximately 30% of the world's dairy exports and is the largest company in New Zealand. 17 The aim of the Milk for Schools program was to offer all primary school children access to a free 200 mL serving of reduced-fat milk (1.5%) every day at school in order to increase milk consumption. The program, which was initially piloted in Northland, New Zealand, was extended to the Auckland region in 2013. An evaluation of the Milk for Schools program was undertaken to (1) determine changes overtime in milk consumption patterns in the cohort of children participating in the Milk for Schools program in Auckland, New Zealand, (2) assess parental perceptions of the program, and (3) investigate changes overtime in anthropometric measures.
METHODS
In 2013 primary schools that had signed up to participate in the Milk for Schools Program but not yet commenced it were approached to take part in the study. Children enrolled in the evaluation were assessed at baseline in October/November of 2013, 1-year followup in 2014, and 2-year follow-up in 2015. Parental perceptions of the free milk initiative were also assessed at 1-year follow-up using an anonymous survey. The parent survey was not linked to the child data. Ethical approval for this study was obtained from the National Health and Disability Ethics Committee 13/NTA/155.
Participants
Eligible participants included children in years 3 or 4, aged 7-9 years in 2013 enrolled in an Auckland school participating in the Milk for Schools Program who were able to provide informed consent or assent to participate and could speak and understand English. Parents/caregivers aged 18 years and older were also required to be able to provide assent. For the Parental survey, eligible participants were parents of children attending schools who were taking part in the Milk for Schools evaluation.
Procedure
Schools were stratified into New Zealand school decile quintiles ranging from 1 to 5. Decile ratings represent the socioeconomic position of the school's student community compared with other schools in New Zealand. A decile rating of 1 therefore signifies the 10% of schools with the highest proportion of students from lower socioeconomic communities.
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Two schools were randomly selected from each of the 5 school decile quintiles. The schools were approached by Fonterra and asked whether they would like to take part in the study. If a school declined, then another school from the same quintile was randomly selected. This process was repeated until either a school agreed to participate or no schools were left in the quintile to approach. Informed consent/assent was obtained from all children and their parents/caregivers prior to registration.
School principals were approached by Fonterra to identify those interested in participating in the research. Researchers then worked with the school to develop an appropriate recruitment process. Information sheets were provided and written informed consent to approach students was sought from principals. Invitations to participate and parent/caregiver information sheets were provided to all students of years 3 and 4. A free call number was provided for parents/caregivers to discuss the study in more detail with a member of the study team. A reminder letter and consent form were sent home on the day prior to recruitment. Parents/caregivers could refuse permission for their child to participate on the consent form provided. All students providing informed assent/consent in years 3 and 4 were given the child information sheet and consent form. Trained research assistants explained the measurements to be taken to students in a way that they could understand and also answered any questions.
1, and year 2 were run similarly, although written informed consent forms were only collected at the baseline visit. Participating children were assessed by the research team either in the classroom or in a space designated by the school. A pen-andpaper questionnaire was completed by each of the children and anthropometric data were collected. All researchers underwent a training session, during which inter-investigator reliability was confirmed for all anthropometric measurements.
The parents of children eligible to take part in the Milk for Schools evaluation, including those who chose not to have their child involved in the free milk program, were invited to complete a survey designed to assess their attitudes about the program. Surveys were distributed by the school, with children asked to take the survey home to their parents. The survey could be completed online or using a pen-and-paper format at a time and location that suited them. Parents provided informed consent before completing the survey.
Measurements
The primary endpoint was the proportion of children consuming at least 2 servings per day of milk or milk products over 7 days. This was assessed using the child pen-and-paper questionnaire, which assessed children's milk and milk consumption habits during a usual day before, during, and after school and during a usual weekend day. Although there are no validated questionnaires to assess milk consumption habits in this age group, the questionnaire was modified from one used previously in our research group in a similar group of children. The questionnaire was administered in a small group setting of 3-4 children either within the classroom or in a space designated by the school. A researcher read out each item of the questionnaire and research assistants moved around the group to answer any questions and ensure the children were filling in the questionnaire correctly. All research assistants were trained in delivery of the questionnaire, and props were used to help children understand portion sizes.
Other evaluations included milk consumption on school days and weekend days, anthropometric measures, including bodyweight (kg), standing height (cm), sitting height (cm), sitting height ratio (sitting height/height × 100), and waist circumference (cm), and plain milk, flavored milk, cheese, and yoghurt consumption patterns. Each of these measures was collected at baseline, and 1-and 2-year follow-up. Bodyweight was measured to the nearest 0.1 kg, using a digital scale (Tanita, UM-070, Arlington Heights, IL), and standing height was measured to the nearest 0.1 cm with a stadiometer (Seca, 214, Hamburg, Germany). Sitting height was measured to the nearest 0.1 cm with a stadiometer (Seca, 214) according to standard procedures, 19 with the child sitting on the floor. Waist circumference was measured using a flexible nonelastic tape, which was placed at the level of the umbilicus. For all anthropometric assessments, 2 measurements were taken, or a third if the difference between the 2 measurements was greater than a prespecified margin for each measure, ie, >0.1 kg for bodyweight and >1 cm for height and waist circumference. The mean of 2 measurements or the median of 3 were then used for analysis.
Body mass index (BMI) was calculated using weight and height, and standardized to z score using the World Health Organization (WHO) growth standards for 5-to 19-year-olds. 20 Participants were then classified as being underweight, normal weight, overweight, or obese. 21, 22 Parental survey. The self-report parent survey was designed to investigate parental perceptions of the milk for schools initiative, including whether there had been any perceived changes from baseline in their child's (1) milk/milk product consumption behaviors, (2) the amount of milk/milk products they offer their child at home, and (3) their child's preference for the taste of milk/milk products. Parents were given a selection of responses to choose between for each question and were asked to select one response for each question. The survey also assessed parents' perceptions about the importance of milk for childhood health, growth, and oral health. The survey was not validated before it was administered.
Data Analysis
Individual participant data collected from all participating schools over the 2 years were recorded in a secure study database and imported to SAS version 9.4 (SAS Institute Inc. Cary, NC) for statistical analysis. Parent questionnaire survey collected at 1-year followup was summarized descriptively in frequency and percentages. Demographic information and 2-year measures on all children followed up in the study were summarized as overall and by important subgroups. These include school quintiles, specific ethnic groups, ie, Maori, Pacific, Asian, NZ European or other, and sex. Continuous variables were presented as mean and SD. Categorical variables were presented as frequencies and percentages.
Differences in primary and secondary outcome measures at baseline, 1-year and 2-year followup visits were next tested on those children who provided valid data at all visits. Missing data were not imputed. Both unadjusted and adjusted logistic regression analyses were conducted when all schools were included, controlling for children's ethnicity, sex and school quintiles with a random subject effect to take into account repeated measures. A p value of <5% was considered statistically significant, followed by post hoc pairwise tests between visits adjusting for multiple comparisons.
RESULTS
Nine schools provided consent; 1 school in quintile 1, and 2 schools each in quintiles 2, 3, 4, and 5. Overall, 511 children participated in baseline data collection, 423 at 1-year follow-up, and 379 at 2-year follow-up, corresponding to a loss to follow-up of 88 at 1 year and 132 at 2 years. Forty-five percent of children included in the evaluation identified as New Zealand European (45%), and the sample was well-balanced according to sex (52% female), and school year (50% year 3). No children were deemed ineligible due to language restrictions. Table 1 presents baseline demographic and anthropometric data for all students participated in the 9 schools.
Significant differences in baseline anthropometric data were not shown for New Zealand European versus Asian children, except for lower zBMI scores in Asian children. Maori and Pacific children had greater measures for sitting height, weight, waist circumference, BMI, and zBMI scores (data not shown). Further, standing height and the sitting height ratio (SHR) also differed significantly between New Zealand European and Pacific children (136.38 vs 136.38 cm, p < .001; and 0.51 vs 0.52, p = .01, respectively). Table 2 presents milk and milk product consumption data at baseline, 1 year, and 2 years, for all schools and by quintile. Significant increases over time in the proportion of children meeting the NZ guidelines for milk and milk product consumption over 7 days, during school days, and on weekends, were demonstrated over the duration of the study among all schools. The change from baseline to 2 years remained statistically significant in adjusted regression analyses controlling for multiple comparisons (p < .04). Most children (73%) reported consuming the milk provided by the Fonterra Milk for Schools program, and of those children who reported drinking the milk, the majority of them consumed the milk every day (5 days a week; 52%). Further, 99% of children reported that they usually finished the whole carton of milk, and 96% said they liked the taste of the milk provided by the program.
While anthropometric measures increased significantly from baseline overall, no significant changes in zBMI scores were observed overall (all schools) or for the individual quintiles (Table 3) . Further, the proportion of children within each BMI category did not differ significantly from baseline when assessed overall (all schools), or by ethnic group or sex (Table 4) .
A total of 141 parents completed the parent questionnaire, of which 121 reported that they had signed their child up for the program. Results from the questionnaire are presented in Table 5 .
DISCUSSION
The current evaluation was designed to investigate the impact of the Milk for Schools initiative on milk/milk product consumption in primary school children in Auckland, New Zealand. Findings from the evaluation suggest that the proportion of children meeting New Zealand guidelines for milk/milk product consumption significantly increased from baseline, before commencing the program, in the cohort of children participating in the milk for schools initiative. Further, parents of children participating in the initiative perceived the milk program to be very successful, reporting that it had a positive impact on their child's health and their child's preference for the taste of milk and milk products.
The evaluation provides an in-depth look at consumption patterns of milk/milk products in a representative sample of New Zealand primary schools over a period of 2 years. Although the initial recruitment target was 300 participants, 511 participants provided consent and took part in the evaluation, with high participant retention over the 2-year evaluation period (74%), suggesting that recruiting participants through schools may be an effective strategy. A standardized protocol for data collection was developed, which involved initial training, in addition to once-yearly refresher training sessions, for all researchers involved in the data collection process, in order to reduce interobserver variability.
Limitations
The evaluation was subject to a number of study limitations. First, there was no comparator group. Further, both the main study and the parent survey were subject to sampling bias, given that the schools/parents could opt in or out of the study/survey and therefore there may have been inherent differences in those who chose to participate compared with those who chose not to. With respect to the schools included in the evaluation, every effort was made to ensure a representative sample was obtained; however, we were only able to recruit one school in quintile 1, and therefore quintile 1 schools were underrepresented in our sample. There was also a high risk for recall bias, given that young children were asked to recall their milk/milk product consumption patterns. Further, although the same questionnaire was used at baseline and 1-and 2-year follow-up, changes over time in children's comprehension of the questionnaire and ability to accurately recall their consumption patterns were likely to have changed substantially overtime, and as such may have impacted the study results. However, the primary findings from the child questionnaire regarding milk/milk product consumption were supported by findings from the parental survey. Another study limitation was that the parental survey relied on self-report and as such may have resulted in parents providing socially desirable responses to questions regarding the free milk program and their child's milk consumption behaviors. Validity and reliability measures for the survey items were also unknown, although the child questionnaire had been pretested in a previous study conducted in by researchers in our department. Finally, the evaluation only sought to gather information from the children and parents; however, information from teachers and administration staff at the school may also have been useful in establishing acceptance of the Milk for Schools program.
Comparison with Other Studies
The primary finding, that the proportion of children in participating schools meeting the New Zealand guidelines for milk/milk product consumption increased significantly from baseline, is in contrast to national findings, which show that milk consumption patterns decrease as children get older.
14 Although we cannot say with any certainty that the milk initiative resulted in an increase in milk/milk product consumption (given the lack of control group), the results from this evaluation, when compared with national findings, suggest that the Milk for Schools initiative appears to attenuate reductions in milk consumption in children over time. Further, our findings are in line with a 2013 evaluation of a School Milk Scheme (SMS) in Europe. 23 According to the external evaluation, the SMS was associated with an increase in children's milk consumption, and provided a positive move towards a long-term increase in the consumption of milk and milk products. Unfortunately, although a number of other studies have evaluated the effects of free school milk initiatives in the past, these studies have not reported the effects of the initiative on milk consumption behaviors, but instead on changes in height. 24, 25 We propose 2 potential mechanisms by which the Milk for Schools initiative increased the proportion of children meeting the milk/milk product consumption guidelines on school days in participating schools. First, given that the New Zealand guidelines recommend at least 2 servings per day of milk/milk products, offering children an additional serving at school, ie, half the daily recommendation, is likely to have increased the number of children meeting guidelines. Another potential explanation for the change in milk/milk product consumption may be that taste preferences changed, via either repeat exposure or social factors. Indeed, 48% of parents reported that the program had increased their child's taste preference for milk. With respect to repeat exposure, it has been shown that learned taste acceptance, that is a change in preference for a food, can be brought about by repeated exposures to that food. 26, 27 Given that children in participating schools are offered or exposed to milk every school day, repeat exposure may play a role in changing their taste preferences for milk and milk products. Similarly, social factors have been shown to shape children's preferences for food, with children's consumption of disliked foods increasing when they observe peers selecting and eating the disliked food. 28 A schoolbased program is perhaps an ideal environment for setting up opportunities for children to observe their peers consuming a food/beverage that they themselves may previously have had a dislike for. Indeed, both the WHO 29 and Centers for Disease Control and Prevention 30 support school-based programs as a means for promoting lifelong healthy eating. Finally, over a quarter of parents reported that since the introduction of the Milk for Schools program, they now were more likely to offer their child milk at home, which in turn may have increased the proportion of children meeting national guidelines for milk/milk product consumption.
It has been proposed that in order to establish good bone health, children require a balanced diet of low-fat milk and milk products, in addition to fruit and vegetables and adequate physical activity 1 ; however, given the current epidemic of childhood obesity, it is necessary to assess whether a free 34 Although consumption of milk in adults has been shown to be inversely related with BMI, 35 the effect of milk in children and adolescents is less clear. 36 One small longitudinal study in preschool children (N = 53) found that increased calcium intake and greater number of dairy servings were associated with lower body fat. 37 Similarly, an inverse relationship between frequency of milk consumption and body mass was also demonstrated in a cross-sectional study of 1087 children (mean age 7.5 years), 38 and in adolescent girls (N = 323). 39 Further, low intake of dairy in preschool children has also been shown to be associated with greater increases in body fat throughout childhood. 40 However, findings of the protective effect of milk on childhood overweight are conflicting, with one longitudinal study in 9-to 14-year-olds (N = 12,829) suggesting that those who drank more milk were at greater risk for gaining more weight. 41 Our evaluation of the Milk for Schools program found that BMI z scores did not change significantly from baseline after 2 years, and as such, are in line with previous research which has demonstrated a null effect of milk and dairy consumption on bodyweight in children. 42, 43 
Conclusions
Overall, findings from the Milk for Schools evaluation provide a useful and timely contribution to the research regarding the ability of an inschool initiative to increase the proportion of children meeting recommended dietary guidelines. Based on the findings from this evaluation, we conclude that the Milk for Schools initiative appears to be an effective way of increasing milk/milk product consumption behaviors in school-aged children, without increasing BMI z scores, while also improving taste preferences and parental behaviors in the home.
IMPLICATIONS FOR SCHOOL HEALTH
The findings from this evaluation of the Milk for Schools program demonstrate the role schools can play in delivering initiatives that help children meet important daily dietary targets. Specifically, our research shows that the school environment presents an opportunity to mitigate longitudinal changes in milk intake. Milk is an important source of nutrients for children; providing free unflavored milk with no added sugar to school children could prevent the decline in milk consumption seen at this age, and in turn the decline in nutrient intake.
Both promoting and providing healthy food in schools has been shown to improve food choices and may have an influence on long-term food behavior and health. This ability to influence food choice is known as choice architecture and has been used in a number of school settings to influence healthy food behaviors, such as increasing the consumption of plant based foods. 44 There are 2 main mechanisms that may have led to the increased consumption of milk in the school setting in this study: (1) increased availability of milk, which incurred no extra cost or resource burden to the school, and (2) changes overtime in taste preferences due to repeated exposure and social modeling. This study was conducted in primary school aged children and demonstrated increase in milk intake over a 2-year period; however, it is not known yet if this strategy will ensure sustained intake into adolescence.
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